Increased dietary intake of cholesterol has been found to lead to increased bile acid synthesis in rats in vivo (Wilson, 1964; Beher et al., 1970; Raicht et ul., 1975; Mathe & Chevallier, 1970) . Hepatocytes isolated from cholesterol-fed rats and incubated in suspension, however, do not produce significantly more bile acid than cells from control animals . In contrast, bile acid synthesis in hepatocytes maintained in monolayer culture has been reported to be increased by prior cholesterol feeding of the rats (Davis et al., 1983) .
We have compared the effect of feeding rats a diet containing 1%) cholesterol on bile acid synthesis in freshly isolated hepatocytes incubated in suspension ( 1 h) or in monolayer culture (24 h). using samples from the same cell preparation.
Female Wistar rats were given a commercial pellet diet mixed with 10%) (v/w) olive oil o r 10"/o (v/w) olive oil + 1%
(w/w) cholesterol for at least 3 weeks before the experiments. Hepatocytes were prepared (Botham & Boyd, 1979; Ford el d., 198s) and incubated in suspension (Botham et al., 1980) for 1 h o r in monolayer culture (Ford et al., 1985) for 24 h in Ihlhecco's modified Eagle's medium. The amount of bile acid synthesized by the cells was determined using radioimmunoassays for conjugated cholic, chenodeoxycholic and /J-muricholic acids (Beckett el ul., 1978 (Beckett el ul., , 1979 Botham et ul., 1983) . The sum of the amounts of these three bile acids produced was taken as representing total bile acid synthesis (Kempcn et ul., 1983; Ford et al., 1985) . Cholesterol was estimated using cholesterol oxidase (Richmond, 1973) . The amount of bile acid synthesized by hepatocytes from cholesterol-fed as compared with control rats incubated in suspension was not significantly changed (control 0.24 f 0.14, cholesterol-fed 0.26 f 0.10 nmol/h per mg of protein). Bile acid production in hepatocytes maintained in monolayer culture, however. was significantly increased in cells from the cholesterol-fed group (control 0. I 3 f 0.09, cholesterol-fed 0.66 f 0.45 nmo1/24 h per mg of protein; I'< 0.05). These results show a clear difference between the two experimental conditions used in the response of bile acid synthesis in isolated hepatocytes to increased dietary intake of cholesterol. The possibility that this discrepancy is caused by changes in the availability of cholesterol was investigated by determining the relationship between bile acid synthesis and intracellular and extracellular cholesterol concentrations in hepatocytes incubated in suspension and in monolayer culture.
Comparison of intracellular cholesterol levels with bile acid production gave similar results with hepatocytes in both experimental systems. Esterified cholesterol concentrations were increased enormously (35-40 x ) in cells from cholesterol-fed rats, while the non-esterified cholesterol content was unchanged. The amount of bile acid produced during the incubation period was significantly correlated with hepatocyte non-esterified cholesterol levels, but showed no relationship to the intracellular esterified cholesterol concentrations ( Table 1 ). These findings suggest that the amounts of esterified cholesterol stored within liver cells are not important in the regulation of bile acid synthesis. They cannot account, however, for the different effect of dietary cholesterol on bile acid synthesis in hepatocytes in suspension and in culture.
Feeding rats cholesterol led to increased secretion of esterified cholesterol into the medium in hepatocytes incubated both in suspension and in monolayer culture, but the amounts found after 24 h in culture were significantly higher. In addition, there was a very striking positive correlation between bile acid production and both the non-esterified and esterified cholesterol content of the medium after hepatocytes had been incubated for 24 h in culture, but no significant correlation after incubation for 1 h in suspension (Table  1) . There is some evidence to show that receptors for lipoprotein uptake are impaired in freshly isolated hepatocytes, but recover after a few hours in monolayer culture (Redgrave, 1983 ; and decreased activities of various lipogenic enzymes, but induction of glucose-6-phosAbbreviations used: T,, tri-iodothyronine; MEM, minimum essential medium. phate dehydrogenase after 6 day culture with growth hormone [ 71. Growth hormone also increases glucose transport in hepatocytes from hypophysectomized, but not from normal, rats [8] .
We examined the effects of human recombinant growth hormone and its interactions with insulin and tri-iodothyronine (T3) on fatty acid metabolism and its partitioning towards mitochondria1 /%oxidation to ketone bodies in rat hepatocyte cultures.
Rat hepatocytes were isolated [9] from male SpragueDawley rats obtained from Charles River U.K. (body weight: 130-300 g for normal rats and 120-150 g for hypophysectomized) and cultured in minimum essential medium (MEM) containing 5% (v/v) fetal bovine serum in 25 cm2 flasks [lo] . After cell attachment, the medium was replaced by MEM containing 10 nwdexamethasone and the hormones under study: human recombinant methionyl growth hormone (Kabivitrum, Stockholm, Sweden); insulin and 3, 3', 5-tri-iodothyronine (Sigma, St Louis, MO, USA.). Duplicate flasks for each condition were equilibriated with COJair (1 : 19) and incubated at 37°C for 24 h with a change of medium containing fresh hormones at 12 h. After 24 h, the medium was replaced with MEM containing: 0.75 mMpalmitate; 0.5 mM-L-carnitine; 1 mwpyruvate and defatted bovine serum albumin (7.5 mg/ml) and the flasks were incubated for 2 h. On termination of the incubation the medium 
